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of rtrl?„« h1^'"" *f ST '^^^ « fe'tof attainment of satisfactory hematic le/els 
tha " T?"**^* Pharnracsuticals plays a toy role whenever the active ingredient to be administered tails within 

us Pat42J6.8«aixl us IW. 4,250,163, respeoevs^gianled on lOftFsto^ laaosndmocloB- ton h_i 
ente^Actn^e .ngredients can be emtxxJied txrth in the bioadhesive water^SeC 

vinyl methyl ether copolymers, and (2) polymers belonging to the group of po^yacrylic addsor r«^T«» ?2 
ITsterSaiT vvater-nsoluble. The composrt.on can be in the fbmi of particles sized below 149 ^m (100 mes? 
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us Pat 4,915.948. granted on 10th April. 1990, deals with a controlled-release imprwed-bioadhesion conp^ifion^ 
This wneosition Is p«^uced in tablets containing effective amounts of bioadhesive water-soluble polymers (xanthane 
I^peS^nilastowS 

to favour mucoadhesion. hence adhesiveness is higher than secured by polyalcohol-free bioadhesive formulations 

Another field of major interest in these last years is the use of high density oral fomiulalions Liteiature re^^ 
several studies conducted on man or animals. In spite of results being sometimes inconsistent, a great number of studies 
demonstrate that the administration of particulate pharmaceuticals with sufficiently high density lengthens gastric res.- 

thetransitofpharmaceuticalscontainingparticulateswlthdensityof1.0g/cm3and1.6^^^^^ 
tract of Ileostomy patients, "me higher the density of particulates, the considerably higher the total tranat t me. 

Z lu^^Sl. say in Qa^afidfilfito 89 (1985). 805-13. in addition to sfee, the density of sold formulations 
too has a high inpact on the residence time of same in the stomach. 

Investigated densities were 1.6 g/cmS and 2.0 g/cm3. . . . ^ ^ „ 

Belgian patent B 865.451. granted on 17th July, 1978, deals with oral phamiaceuticals in the form o«Pel"ete sized 
in the rwiaesfrom 0.3 to 0.7 mm and from 1.2 to 1.7 mm. The densities obtained are as high as 3.4 g/cm3 but trials 
wift ileostomy patients were made only by the use of pellets with density up to 1.6 g/cmS. Difference m der^rty seems 
toaffSreSeTntetimeofpelletSit through theint^^^ 
the^jMe^ongttieirt^^ 

studied to increase the overall gastrointestinal transit tima The composition contains high <*ensj^j^«rticulat^ p^^ 
binders and coating agents capable of withstanding the stomach add environment The patent reports data about the 
imorwed bioavailability and the lengthened Tmax of model phamiaceuticals (nifedipine), 
^me^ent it is clearly slated that the size of pellets ranges from 0.1 to 1.8 mm. pellet density being included 
2s between 1 4 and 2.4 g/cm3. preferably between 1.5 and 1.8 g/cma. . 

UKPat GB2 196252, granted on 9th September. 1987. defines a high density compositonwrthincrrasedga^ic 
residencetime-lnthepatert it is dearly staled that values of2g/cm3 at least arerequired IV 
high density. It is also affimied that the size of the partides forming said composition must be equal ^ 
S^elcBvegastricretenlionhastobe secured On the other hand, among the quoted ex^ 
^o^rtiLmute«onswithsmallerpartides.dc«nto0.5to0.8mm.ltfean^^^ 

so small or smaller partides are liable to be expelled from the stomadi along with the fluids present, rega«lless of 
densitv hence with no advantage over conventional formulations. . ^. ^ . 

an as orolonaed as required residence of phamnaceutical compositions in the stomach. 

Actually if on the one hand high density formulations can reside in the gastric cavity tonger than traditonal formu- 
lations, on ti;e other they are subject to the propulsive action of the stomach, where they ^^f^f .^^^^^^ JjJ^ 
the density, the lower the possibility for moving particles to reach the pyloric region although once .n Ja^ ^r^^^^^ 
SJor^arTexpelled^densrt^ 

a^ a)mplSon time of stomach emptying, as shown in UK Pat. GB 2 196 252: after a lag-time Phase.ttie gastric 
emptying time results to be of an exponential or diphasic type. The time irtervalfro^ 
results to be o1 89 minutes under fed conditions and 51 minutes under fasted conditions. 

On the other hand, when for gastric use. bioadhesive formulations afford the following drawbacks: 

1) an intrinsic difficulty to cause bioadhesive phenomena in a dynamic system subject to outstanding propulsive 

g55i!Sb%S imparting an although miminum initial pressure to the formulation, which can instead be done 
in the case of buccal, nasal, vaginal bioadhesive fomiulations. 

For such reasons, the time of residence in the stomach may fail to lengthen with said compositions. 



30 



35 



40 



45 



50 



SUMMARY 

New solid pharmaceutical compositions for oral administration have been developed. Unexpectedly, they exhibit a 
considerably prolonged time of residence in the stomach. 
ss Such compositions are constituted by 

1) one or several high density inorganics; 

2) one or several bioadhesives; 

3) an active ingredient, either as is or mixed in a carriw; 
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4) excipients, binders, lubricants and other materials commonly used in pharmaceutical formulations. 
DETAILED DESCRIPTION OF THE INVENTION 

5 The properties and advantages of the solid pharmaceutical compositions for oral use with prolonged residence in 
the stomach, which are the subject of the present invention, are goirtg to be better described hereinunder. 

Such compositions can be In the form of single dosage units (tablets) or of multiple unit formulations (pellets, gran- 
ules, microgranutes) and consist of 

10 1) one or several high density inorganics; 

2) one or several bioadhesives; 

3) an active ingredient, either as is or mixed in a cannier; 

4) excipients, binders, lubricants and other materials commonly used in pharmaceutical formulations. 

75 The high density matters that can be used according to the present invention are inorganic sutistances with density 
or specific gravity values ranging from 2 to 4 g/cm3 and over. Also substances with density of 6-7 g/cnrrS and over can 
be used. Said substances are used in the form of solid particulates with average diameter ranging from 0.1 to 2-2.5 mm, 
or of tablets with average diameter ranging from 3 to 1 5 mm. Such matters must be present in compositions in concen- 
trations sufficient to secure conposrtion density exceeding 1.5 g/cmS, preferably from 2.0 to 3 g/cm3. Compositions with 

20 density of 4.0 g/cm3 and over can be prepared, although this is currentf y unnecessary. The concentration of high density 
substances must be 20% at 'east by weight, preferably between 30% and 70%, and can even reach 80% by weight 

Among tiie high density substances that may be used, let us mention tiie following, whose specific gravity is Indicated 
in brackets in g/cm3: magnesium frisilicate (3.2); magnesium oxide (3.6); aluminium oxide (4.0); bismuth carbonate (6.3) ; 
bismuth nitrate (4.9); zinc oxide (5.6); titanium dioxide (3.9-4.2); calcium ferrite (5. 1); fen-ous oxide (5.7); barium sulphate 

25 (4.5); feme oxide (4.5); metallic iron (7.8). High density substances can also include sanarium oxide and hydroxide, 
ert»um oxide and hydrosode, aluminium hydroxide, caldum cartx)nate, calcium aluminium silicate, magnesium carbonate, 
calcium phosphate, monobasic and dibasic phosphate, calcium sulphate, calcium oxide, magnesium oxide, magnesium 
hydroxide. 

Particularly preferred high density substances are barium sulphate, metallic iron powder, samarium oxide, erbium 
30 oxide, magnesium trisilicate, aluminium trisilicate, magnesium aluminium trisilicate, titanium dioxideL 

The amount of high density sitetance is a function of the desired density of the composition. Generally speaking, 
high density substances are contained inside the pharmaceutical formulation, afthough they can be dispersed in the film 
coating tiie pharmaceutical formulation, if any. Trtanium dioxide can be refen^ed to, by way of example, as it can be 
suspended in fflm-grade polymeric solutions. 
35 The bioadhesives to be used in the compositions of tiie invention are generally polymers endowed with bioadhesive 
capacity. They can be present as single or combined materials. Bioadhesives can be added as binders or as matrix. 
Bioadhesive polymers can be present in the pharmaceutical also as a film coating the solid core. The t>ioadhesive coat 
and the binder or matrix can be simultaneously present to prolong tiie bioadhesive action. 

Whenever used as binder or matrix, bioadhesives - whether polymers or not - can be present in formulations in 
40 percentages ranging from 1 0% to 60%. preferably from 20% to 40% by weight. In case one of tiie two components (high 
density substances or bioadhesives) is present in high amounts, tiie other can be present in smaller amounts than the 
above mentioned ones. 

For example, in compositions witti high content of high density substance, amounts of 2.0% by weight of bioadhe- 
sives (in mixture with other excipients as matrix or binder) are suffident for obtaining tiie extension effect of the gastric 
45 residence time. 

On the other hand compositions with a low content of high density substance can contain a bioadhesive amount up 
to 75% by weight. 

When bioadhesives are present as solid core film coat, their percentage by weight can even be 1% or reach 20%, 
although it is preferably included in tiie 7% to 15% ranga 
so The bioadhesives used according to tiie invention belong to two main categories, namely (1) swelling and water- 
soluble linear polymers, characterized by physical cross-linking; (2) swelling but water-insoluble polymers consisting of 
linear macromolecules interconnected by cross-linking agents. The said polymers exhibit different chemo-physical and 
swelling kinetic properties. A great number of these polymers can be used as mati'ixes or systems for active ingredient 
controlled release. 

56 Lectins shoukf also be mentioned among tiie bioadhesives covered by tiie invention. 

The compositions prepared under tiie invention can be further enteric-coated witii polymer film, which allows tiie 
obtainment of formulations capable of performing th^r bioadhesive action in tiie intestine, after tiie dissolution of tiie 
enteric coal Among enteric coats, let us mention tiie various cellulose derivatives, such as cellulose acetate, cellulose 
triacetate, cellulose acetate butyrate, cellulose acetate phthalate, cellulose acetate trimellltate, and otiiers such as the 
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acrylic derivatives known under the trademark of Eudragit L or Eudragit S and, more generally, all coating materials the 
solubility of which rises with the intestinal pH. 

The bioadhesives that can be used under the invention are: tragacanth gum, guar gum, acacia gum. scleroglucan, 
schizophillane. xanthane, chitosan. maleic anhydride and methylvinylether copolymers, and adhesive silicone gel. such 
as Dow Coming's product referred to as XI 203E2. Some of said products are known under registered trademarks, such 
as, for instance. CARBOPOL. GANTREZ. ACTIGUM, SEA CURE, SATIAXANE. 

Tlie bioadhesives contained in the compositions prepared according to the invention can be formulated as pure 
polymer or pure material, or prepared as combinations of different bioadhesive polymers or as combinations of bioad- 
hesive and non-bioadhesive polymers, or as combinations of bioadhesive polymers and frfasticizers, swelling retarders, 
hardeners, hydrophobic agents, colouring agents. More generally, polymers or bioadhesive materials can be contained 
in fonnulations together with all the materials or excipients required by any specific pharmaceutical. In particular, com- 
binations of two or more bioadhesive polymers - selected on the basis of their chemo-physical properties - can exhibit 
a synergic action as far as adhesion to the nrwcosa or the mucin layer is concerned, when compared with single materials. 
Among these combinations, let us mention, by way of example, mixtures consisting of 60% scleroglucan-40% alginate; 
60% Cartx)pol^W% Gantrez 1 69: 60% scleroglucan-40% Gantrez; 60% Carbopol-40% scleroglucan. 

Bioadhesive polymers may be accompanied by all those materials that are capable of increasing polymer adhesion 
to mucin and/or mucosa. 

Among said materials, let us mention, by way of example, low molecular weight polyols, such as xylenol, mannitol, 
sorbitol, or polymeric materials such as ethylcellulose. 

The active ingredient (pharmaceutical) of corrpositions is contained as is or mixed in earners meant either to improve 
the ingredient bioavailability properties or control the ingredient release by the desired kinetics. 

Besides according to conventional methods, active ingredients can be fomnulated also according to the techniques 
developed and patented by Vectorpharma. as p^ patent applications Nos. 22770 A/88 and 22336 A/88. 

These techniques allow the activation of the therapeutical ingredient on a carrier, in an anwphous state or in 
nanometric-sized crystals. Such an activation makes the ingredient more quickly available for release to biological fluids. 

The corrpositions according to the invention can be prepared with several classes of active ingredients. Some 
particular classes of these - such as, for instance, ingredients characterized by erratic gastrointestinal absorption or a 
limited absorption window located in specific tracts of the intestine, ingredients with short halflime as well as ingredients 
exerting a topical action on gastrointestinal nujcosa or its annexes - can better benefit from said compositions. 

Among the active ingredients better suiting the invention, let us mention those exerting a cardiovascular action, the 
ones acting on the central nervous system, non-steroid anti-inflammatory agents, anti-ulcer agents, antibiotics and anti- 
viral agents, autacoids such as prostaglandins, ingredients for anticancer treatment. 

A particularly interesting class of topical treatment drugs is that of anti-ulcer products including HI and H2 antag- 
onists as well as protonic punp inhibitors. H1 antagonists include ethanolamine derivatives (e.g. diphenhydramine), 
ethylenediamine derivatives (tripelennamine), alkylamine derivatives (chlorpheniramine maleate), piperazine deriva- 
tives. F^enothiazine derivatives (promethazine). H2 antagonists include cimetidine and ranitidine, while homeprasole 
should be in particular quoted among protonic pump inhibitors. Anti-ulcer products are also inclusive of prostaglandins, 
carbenoxolane and sucralphate. A corrprehensive dass of pharmaceutfcals that can be conveniently used according 
to the invention is that of cardiovasculars. TTie said dass indudes diuretics (e.g. chlwothiazide), peripheral vasodilators 
(e.g. hydralazine), coronary vasodilators (isosorbide, nitroglycerin), beta-blockers (metoprqaol), anticholesteraemic 
agents (e.g. clef ibrate). 

In particular, stress should be laid on the major role played, in the said dass, by antianhythmic drugs, e.g. verapamil, 
propranolol, phenytoin, procainamide, amiodarone, quinidine. 

Antihypertensive drugs are also covered by the invention. For instance, renin-angiotensin system inhibitors, such 
as ACE-inhibttors. result to be particularly interesting (e.g. captopril. enalapril). 

Caldum antagonists, such as nifedipine, verapamil, diltiazem, are among the best suited groups of formulations 
covered by the invention, just as beta-blockers, whether aspecific (propranolol, nadolol, timdol, pindolol) or cardiose- 
lective (metoprolot). 

Pharmaceuticals acting on the respiratory system can be successfully formulated by the methods described in the 
invention. Among these, let us mention antiasthmatic drugs. p2-adrenergics, e.g. salbutamol (albuterol), terbutaline, 
cartxjterol. broxaterd, aminophylline. theophyllina 

A great number of other pharmaceuticals and pharmaceutical dasses can be prepared under the invention, such 
as. for instance: 

antiemetic and antinauseant drugs (cydizine. cinnarazine. domperidone, alizapride); 

anticancer drugs, whether for topical action on gastrointestinal tumours, orfor s^emicaction, such as vinaistine. steroid 
derivatives like medroxyprogesterone acetate and megestrol acetate, antibiotics, e.g. daunorubidn, adinomydn, adri- 
amydn, epipodophyliotoxins. e.g. etoposkJe and teniposide. antimetabolites, e.g. 5-fluorouradl; 
non-steroid anti-inflammatory drugs (NSAID), such as acetylsalicylic acid, indomethadn, acemethadn, sulindac, plrox- 
icam, ibuprofen. naproxen, ketoprofen; 
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central-action drugs, such as benzodiazepines (e.g. temazepam. lorazepam, flunitrazepam), antiparklnson agents (L- 
dopa, amantidine), tricyclic antidepressants (protriptyllne hydrochloride, trimipramine maleate) and MAO-lnhibitors (e.g. 
isocarboxazid), psychostimulants, antiepileptics; 
cerebral vasodilators such as nicergoline; 

5 antimicrobial agents such as antibacterials, antiviral drugs, and fungicides such as penicillin derivatives (eg ampicillin, 
amoxycillin), aminoglycosides, cephalosporins (cefelzolam, ceftriaxone), macrolides (erythromycin), tetracyclines, anti- 
viral drugs used in the treatment of herpes infections (acyclovir, gancyclovir), and the latest developed anti-AIDS agents 
(e.g. zidovudin or azidothymidine). 

The absorption of essential substances or food supplements such as vrtamins or vitamin complexes, like riboflavin, 

10 cyanocobalamin, or aminoadds. or inorganic substances like iron or calcium salts or salts of essential trace elements 
like selenium can also be improved by the invention. 

Active ingredients are also contained in the formulations covered by the invention in quantities ranging from 1 to 
25%bywt. 

Finally, binders, lubricants, plastidzers. colouring agents, preservatives, flavouring agents, and, in general, all mate- 
15 rials fit for the preparation of formulations by the pharmaceutical practice can be used in the compositions covered by 
the invention. In particular, ethylcellulose, sometimes combined with bioadhesive polymers, can be used. Exciplents can 
be inclusive of disintegrators, meant to cause the formulation to break up in the stomach only when the time desired for 
the active ingredient to be released has elapsed. Disintegrators can also be used to secure good dispersion of multi- 
particulate formulatk)ns in the stomach. 
20 Lubricants consist of magnesium or calcium stearate, or vegetable oils, polyethylene glycols, tala sodium lauryt 
suiphaie, poiyoxyeihylene monostearate. 

Binders include cellulose denvatrves. such as ethylcellulose, hydroxyethylcellulose, hydroxypropyl cellulose, hydrox- 
ypropyl methytceltulose, microcrystalline cellulose, acrylic derivatives such as those known under the trademark of 
Eudragit, as well as polyvinylpyn-otidone. 
25 The excipients of any type used according to the invention are dosed as required by pharmaceutical techniques. 

Formulation Procedures 

As said at tiie beginning, the compositions according to the invention can be prepared in single units (tablets) or as 
30 multiparticulate formulations (pellets, granules, miaogranules, miaoparticulates), hence with size ranging from tenths 
microns to 15 miltimiters depending on the selected formulation form. 

Single units (tablets) can have diameter from 3 to 15 mm, preferably from 3 to 7 mm. Tablets can be prepared 
according to standard technk^ues. 

High density ingredients can be dry mixed, by stirring, witii active ingredients, with bioadhesives and, if required, 
35 witii binders and excipients. in one or more mixing st^. Tablets can be obtained by direct compression of the mixture 
obtained or of the granules obtained from the mixture. 

When ether techniques are used, the bioadhe^ve polymer or polymers can be used also, or solely, as tablet film 
coat The thickness of said film is variable, as well as its wt. percentage - whk:h ntay range from 1% to 20% - so as to 
secure a bioadhesive gelling coat and a layer for the controlled diffusion of tfie active ingredient. 
40 Coating technkfues are as commonly adopted in the production of pharmaceuticals. e.g. pan or fluidized bed coating. 
A particular kind of tablet is the matrix type, where tiie bioadhesive polymer represents 30% to 60% by wt. of tiie 
composition. 

The active ingredient can be either as is or mixed witii an activating canier. such as for instance crospovidone 
pcwder. The carrier/active ingredient system can be granulated or cofbrmulated with high density materials and tiie 
45 binder - whether bioadhesive or not The system tiuis obtained can tiien be dispersed in a bioadhesive gelling matrix. 
Another kind of tablet is tiie so-called "tablet-in-tiie-tabler. When producing such a formulation, a small tablet - 
whether containing the active ingredient or not but containing tiie high density material - is prepared and then inserted 
between two bioadhesive polymer layers containing tiie active ingredient, unless this is present in the small tablet Then 
a second compression is perfonned. 
50 This makes it possible to obtain a fornruilation capable of maintaining the bioadhesive polymer surface properties 
as unaltered as possible. 

The initial density of formulations in tiie form of tablets is usually 2.5 to 3.0 g/cm3. although it may be as high as 3.5 
g/cm3. 

After swelling of the bioadhesive layer or of gelling polymers, density keeps around 1.8 to 2.0 g/cm3, 
55 Multiparticulate formulations are based on tiie preparation of 1 to 3 mm pellets, 0.3 to 1 mm granules, and <0.3 mm 
microgranules. 

Multiparticulate formulations can be prepared starting from a mixture consisting of high density material, variable 
permeability water-insoluble binder polymer, active ingredient as is or witii carrier, excipients. Bioadhesive polymers 
may be present or not. The mixture is compacted with a suitable binder solution. The compacted mass can be later 



6 



EP 0 526 862 B1 



homogenized and extruded through variously sized dies. The extrudate is cut Into pellets or granules of the desired size. 
Pellets and granules can also be obtained via the traditional spheronizing and pelietizing processes applied in the phar- 
maceutical industry. 

The above described mbcture can also be prepared by granulation using, for instance, f luidized bed granulators or 
5 other types of granulators. 

Granules are sieved to obtain particulates of the desired size, both at granule and microgranule levels. 
MiCTogranules covered by the invention can also be prepared with high density powders suspended in a solution of 
water-soluble bioadheslve polymere. Such polymer solutions are usually very viscous, which favours the suspension of 
partidea Said solutions contain the active ingredient as is or mixed in an activating carrier. The suspensions are then 
10 allowed to drip in a solvent, such as for instance ethyl alcohol, isopropyl alcohol, methylene chloride, where suspension 
drops promptly solidify, owing to polymer precipitation, thus incorporating in the solid both active ingredients and high 
density materials. This method usually allows the obtainment of <0.2 mm microparticulate formulations. 

Whenever formed by a core not containing bioadhesives, muttiparticulate formulations prepared according to the 
invention arecoated witii apolymer or bioadhesive malerialfilm. At any rate, also the multiparticulate formulations formed 
IS by a core containing bioadhesives can be coated likewise. The coating film may vary in thickness and by wt. percentage, 
although the content normally ranges from 7% to 1 5% of total weight; anyway, depending on the type of active ingredient 
used, coating film from 1% to 20% by weight can be obtained. The coating of multiparticulate fomiulations witii bioad- 
hesive film can be secured by tiie various curent mettiods. e.g. f luidized bed. or pan, or spray-coating. 

The initial density of multiparticulate formulations is equal to tiiat of tablets, just as tiie density reached after hydration 
20 and swelling of bioadhesive materials. 

The final form of multiparticulate formulations prepared according to the invention can be tiiat of hard or soft gel 
capsules or of powder suitable for suspension in an appropriate medium at the time of administration. 

For clarification purposes, examples are provided hereinunder with regard to composition preparation procedures 
according to the invention as well as to tiie check of ttie in vitro and in vivo behaviour of some of ttie prepared compositions 
25 tested on animals. 

EXAMPLE 1. Preparation of compositions by single compression. 

a) A mixture having the following unit composition was prepared, after sieving of the single components (400 urn): 
30 nifedipine with micronized PVP-Q (cross-linked polyvinylpyrrolidone) can-ier (240 mg on a whole. 1 :5 ratio), barium 
sulphate (235 mg), Methocel A4C (155 mg), Aerosil 200 (5 mg). After mixing, xantiiane (Satiaxane CX 91 . 30 mg) 
and galactomannan (Cesagum LN1 . 30 mg). magnesium stearate (5 mg). suitably sieved, were added. After mixirig, 
the powder was pre-compressed and compressed in 19 x 8 mm moulds to the obtainment of 700 mg tablets witii 
2.6 g/cnrtS density. 

35 b) Tablets containing titanium dioxide as high density agent were prepared likewise. Conposition: 240 mg nifed- 
ipine/PVP-CI. 1 :5 ratio; 50 mg Satiaxane CX 91 , 1 55 mg Methocel A4C. 5 mg Aerosil, 1 50 mg titanium dioxide. The 
mixture was pre-compressed and dry granulated on a 1.2 mm net then sieved to 0.85 mm. Granules were com- 
pressed in 19 x 8 mm moulds, under 1500 kg. for the obtainment of 600 mg tablets vntti 2.3 g/cm3 density. 

c) A mixture of 1 00 g barium sulphate/Eudragit RSPM. 95:5 ratio, was granulated by the wet way with a 1 0% water- 
40 ettiyl alcohol solution of Eudragit RS. Captopril (20 g) was wet granulated witii a scleroglucan solutfon (Actigum CS 

1 1). Once dried and sieved (<1 75 ftm). the two granulated components were mixed togettier and then with a further 
amount of scleroglucan. so as to secure a final granules/scleroglucan ratio equal to 80:20 by weight The powder 
was compressed into 50 mg captopril tablets, 6.5 mm diameter, 300 mg total weight, witii 2.5 g/cm3 density. 

d) A procedure as per point c) was followed to obtain tablets containing 30 g barium sulphate, 2 g Eudragit RS. 
45 polyacrylic acid (Carbopol 934P). The active ingredient (verapamil, 1 0 g) was granulated with Eudragit RS and RL 

Cariaopol accounts for 30% of ttie composition. 100 mg verapamil tablets were obtained. 9.5 mm diameter. 2.5 
g/cm3 density. 

EXAIUIPLE 2. Preparation of compositions by double compression. 

50 

a) A mixture of barium sulphate oon-esponding to about 90 mg per tablet and Eudragit RS PM, 95:5 ratio, was 
granulated by ttie wet way. Once sieved, granules were mixed with a given quantity of salbutamd sulphate (4 mg 
per dose) granulated witii a 1% scleroglucan solution. The mixture was compressed under 1000 kg/cm2 for the 
obtainment of 5 mm diameter and 1 00 mg weight tablets. The thus prepared tablets (high density core) were placed 

55 in a 6.5 mg punch, between two scleroglucan powder layers, 60 mg, and further compressed under 1 000 kg/cm2 
for the obtainment of a "tablet-in-the-tablet" (3.0 g/cm3 density). 

b) A conposition like that described under point a) was prepared, in which tiie active ingredient salbutamol. is 
present in the core (2.0 mg) and physically dispersed in the outer polymer matrix (1 .5 mg) consisting of xanthane 
(Satiaxane CX 91) (2.8 g/cm3 density). 
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EXAMPLE 3. Preparation of multiparticulate f rmuiations according to the prior art (comparison). 

IHigh density multiparticulate formulations not containing bioadhesive polymers or materials were prepared for com- 
parison purposes. 

5 

a) A mixture of 1 CX) g barium sulphate and Eudragit RS (1 5:85 ratio) was granulated with a 1 0% Eudragit RS water- 
ethyl alcohol solution. The nrx)ist mass was extruded through a die with 2 or 1 mm diameter and dried at 45 to 50°C. 
The 2 mm particles thus obtained were spheronized so as to give pellets with 2 mm diameter. Smaller particles (1 
mm or below) were granulated and classified in various fractions (0.8 to 1 mm; 0.5 to 0.8 mm; <0.4 mm). 

10 The density of said formulation, measured by the volume displacement system, was equal to 3.0 g/cm3. 

b) Multiparticulate formulations with 1.6 g/cm3 density were prepared as described under point a). The e>ctruded 
mass, granulated wHh a water-ethyl alcohol solution of Eudragit RS, consisted of 10% barium sulphate. 70% calcium 
sulphate, 5% magnesium stearate. and 15% Eudragit RS PM. 

16 EXAMPLE 4. Preparation of matrix-based multiparticulate formulations. 

a) A mixture of 65% barium sulphate, 5% Eudragit RS, 8% Eudragit RL. 1 2% Satiaxane CX 91 . 10% piroxicam with 
beta-cyclodextrin carrier (1 :2.5) was prepared. The mixture was granulated with a 10% Eudragit RS solution (65:35 
ethyl alcohol-water ratio). The moist mass was extruded through a 2 mm diameter orifice and cut. After drying at 

20 SS^C. the particulate was spheronized into pellets with 2 mm diameter, with 2.6 to 2.8 g/cm3 density. 

b) A lormulaiioii iiks that described under point a) was pr^>ared consisting of a mixture of 70% barium sulphate, 4 
% Eudragit RS. 15% Actigum OS 1 1 J% magnesium stearate, 10% alizapride. The mixture was granulated with a 
1% scleroglucan solution. The procedure was carried on as desaibed in Example 4a) (2.7 g/cm3 density). 

25 EXAMPLE 5. Preparation of bioadhesWe film-coated multiparticulate formulations. Pellets. 

a) A mixture of 70% barium sulphate, 8% Eudragit RL. 2% Eudragit RS, 20% cimetidine was prepared. TTie mixture 
was granulated with a 10% Eudragit RS water-ethyl alcohol solution. The nwist mass was extruded, dried, cut, and 
pelletized as described in Example 4. The 2 mm pellets obtained were subjected to a pan coating process. The 

30 coating solution consisted of sclero^ucan (Actigum OS 1 1) and an ethyl cellulose latex (Ethocei, Aquacoat E30), 
in a solid mass ratio equal to 80 :20. Pellets were pan sprayed with the solution so as to obtain a bioadhesive polymer 
film accounting for 8% of the overall pellet mass. Pellet density was 2.6 g/cm3. 

b) A composition containing 20% etoposide with polyvinylpyrrolidone carrier (1 :5 ratio) was prepared according to 
the procedure and with tiie materials described under point a). The pellets obtained w^e sprayed with a polymer 

35 solution containing Satiaxane CX 90 HV and Aquacoat E30, in a solid mass ratio equal to 85:15. The bioadhesive 
film accounted for 10% of the overall pellet mass. Pellet density was 2.4 g^cm3. 

EXAMPLE 6. Preparation of bioadhesive film-coated multiparticulate formulations. Granules. 

40 a) A powder mixture of 70% barium sulphate, 10% Eudragit RL, 1% magnesium stearate, 19% etoposide witii 
micronized PVP-CI (cross-linked polyvinylpyrrolidone) can-ier (1 :5 ratio) was prepared. The mixture was granulated 
with a 1 0% Eudragit RS water-ethyl alcohol solution. The moist mass was extruded through 1 mm or 0.6 mm orifices, 
ttien it was dried and cut. Granulation yielded regular shaped granules, which were subdivided into size classes. 
0.8 to 1 mm granules were pan filnvcoated with Cart)opol 934P and polyethylene glycol (PEG 600) dispersion. 

45 in a solid mass ratio equal to 80:20. 

b) Granules obtained as above were coated witii a scleroglucan (Actigum CS 1 1) solution containing ethyl cellulose 
(Etiiocel E4M), in an 80:20 ratio, according to the procedure described under point a). The coating film accounts 
for 15% of granule weight 

The initial density of granules was 2.5 g/cm3 and after swelling, it was 1.8 to 2.1 g/cm3. 

50 c) A mixture like tiiat described under point 6 a) was pr^red. The mixture contained ranitidine witii micronized 
PVP-CI carrier (1 :5 ratio), accounting for 10% of tiie dry mass weight. The mixture was granulated in a fluidized bed 
granulator to obtain 0.4 to 0.2 mm diameter granules. 

The granules thus obtained were spray-coated with a scleroglucan-ethylcellulose solution, in a 75:25 ratio The 
film coat accounted for 10% of granule weight 

55 d) A mixture like that described under point 6 c) was prepared. The mixture contained barium sulphate, Actigum 
CS 1 1 , Ethocel, tiie active ingredient b^ng enalapril maleate witii PVP-CI carrier (1 :5 or 1 :10 ratio). 

The fluidized-bed granulating agent was a 0.5% Actigum CS 11 solution. The granules tiius obtained were 
spray-coated witti a 1% sodium carboxymetfiylcellulose solution. The coating film accounted for 5% of tiie granule 
weight. 
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6) Granules as described under point 6 d) were spray-coated with a Gantrez AN 169 solution. 
IN VIVO TESTS 

The pharmaceutical compositions prepared according to the invention were assessed through tests on animals by 
gamma scintigraphy, a technique allowing the quantitative monitoring of the position and behaviour of one composition 
■ or two simultaneously - in the gastrointestinal tract as well as in other biological regions. 

The composition used for tests were labelled with radioactive isotopes Ondium 11 1 and technetium 99m). so as to 
identify the source of radioactivity with the pharmaceutical form in any moment. 

Times and characteristics of transit through the gastrointestinal tract were studied and compared with the behaviour 
of formulations according to the prior art (high density formulations). 

Results were plotted on a diagram as fraction of radioactivity present in the stomach corresponding to a fraction of 
pharmaceutical composition, vs. time. Parameters such as gastric residence time (fraction of radioactivity in the stomach) 
and the area under the curve (AUG) showing the amount of composition "available" in the stomach were evaluated. 

The compositions prepared according to the invention evidenced a dearcut lengthening of the gastric residence 
time when conpared with bioadhesive-free high density formulations. The comparison was conducted on two conpo- 
sitions of different density, i.e. 1 .6 and 3.0 g/cm3 respectively. A longer time of residwice in the gastric environment was 
recorded in both of the stomach physiological conditions (lasted and fed), the latter being more significant Such an 
increase ranged from a minimum of 30% to over 300% with respect to the comparative formulations. Variability can be 
imputed to the different effectiveness of various combinations of high density materials and bioadhesives as well as to 
the intrinsic properties of the latter. 

Longer residence times were recorded with all the tested pharmaceuticals prepared according to the invention. 
Anyway, a greater effectiveness was found to be secured by granular multiparticulate formulations with size equal to or 
smaller than 2 mm, in particular by granules sized from 1 mm to 0.5 mm. 

The following is reported by way of example: 

1) Four fasted dogs* stomach enrptying curves vwth compositions in the form of 0.8-1 mm film coated granules 
respectively containing scleroglucan and Carbopol as bioadhesive polymers (Rgs. 1 -4). The conrpositions according 
to the invention, prepared as respectively described in Example 6b) and Example 6a). were indicated as HDSCLG 
and HDCARB. 

The conparative compositions, prepared as described in Exanple 3 (a-c). were indicated as HD 1 .6 g/cm3 and 
HD 3.0 g/cm3. 

2) Four fed dogs' stomach emptying curves with 0.8-1 mm granules containing sderogucan and Carbopd as bio- 
adhesive polymers (Rgs. 5-8). The symbols marking the various compositions have the same meaning as indicated 
under point 1). 

3) Recapitulative table of test results (Table 1), where the AUC's calculated for granules (0.8-1 mm) according to 
the invention respectively containing Carbopol (HDCARB) and sderoglucan (HDSCLG) were compared with the 
AUC's of HD 3.0 g/cm3 and HD 1 .6 g/cm3 comparative granules. 
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TABLE 1 

Fraction of activity in the stomach/min 
FED CONDITIONS 
Time: 0-600 min 



Dog No. 


HDSCLQ 


HDCARB 


HD 3.0 g/cm3 


HD 1.6 g/cm3 


17 


216.49 


203.85 


180. 74 


142.87 


3484 


521.85 




347.47 


158.87 


3486 


483.80 


361.49 


455.26 


151.44 


3488 


400.90 




285.29 


134.30 


mean 


405.76 


282.67 


317.19 


146.87 


fed-fasted 135-90 


78.82 


114.91 


10.63 






EMPTY CONDITIONS 








Time: 


0-120 mln 




Dog No. 


HDSCLQ 


HDCARB 


HD 3.0 g/cm3 


HD 1.6 g/ean3 


17 


119.67 




52.26 


36.38 


348'* 


100.13 


44.17 


58.18 


54.37 


3486 


96.06 




74.83 


74.83 


3488 


55.28 


58.00 


15.46 


12.22 


mean 


92.78 


51.08 


50.18 


44.45 


fasted- 


fed 27.04 


6.91 


25.04 


26.61 



Claims 

Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, PR, GB, IT, LU, MC, NL, PT, SE, IE 

1 . Solid pharmaceutical compositions for oral administration, with prolonged gastric residence, comprising one or more 
high density inorganic substances, one or more bioadhesives, an active ingredient - either as is or mixed in a carrier 

as well as exdpients. binders, lubricants and other materials commonly used in pharmaceutical formulations, 
characterized in that said bioadhesives are selected from the group consisting of tragacanth gum, guar gum, acacia 
gum, scleroglucan, schizophillane, xanthane, chitosan. maleic anhydride and methylvinylether copolymers, and 
adhesive silicone gel. 

2. Pharmaceutical compositions as per claim 1 , wherein said inorganic sut>stances have den^ty ranging from 2 to 7 
g/cm3. 
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3. Pharmaceutical compositions as per claim 1 , wherein said inorganic sut>stances are used in the form of particulate 
solids vkrith average size from 0.1 to 2.5 mm. 

4. Pharmaceutical compositions as per claim 1 , having densrty ranging from 1 .5 to 4 g/cm3. 

5 

5. Pharmaceutical compositions as per claim 1 . wherein said inorganic substances account from 20 to 80% by weight. 

6. Pharmaceutical compositions as per daim 1 , wherein said inorganic substances are selected from the group con- 
sisting of magnesium trisilicate, magnesium cxide, aluminium oxide, bismuth carbonate, bismuth nitrate, zinc oxide, 

10 titanium dioxide, calcium fen^ite, ferrous oxide, t^arium sulphate, ferric oxide, metallic iron, samarium oxide and 
hydroxide, erbium oxide and hydroxide, aluminium hydroxide, calcium carbonate, calcium aluminium silicate, mag- 
nesium carbonate, calcium phosphate, monobasic and dibasic phosphate, calcium sulphate, calcium oxide, mag- 
nesium oxide, magnesium hydroxida 

75 7. Pharmaceutical compositions as per claim 1 , wherein said Inorganic substances are formulated inside the pharma- 
ceutical form. 

8. Phanmaceuticat compositions as per claim 1 , wherein said inorganic substances are dispersed in a film coating the 
pharmaceutical form. 

20 

9. Pharmaceutical compositions as per claim 1 , wherein said bioadhesives are present as matrix or binder in percent- 
ages ranging from 2.0% to 75% by weight. 

1 0. Pharmaceutical compositions as per claim 1 , wherein said bioadhesives are present as external coating of the solid 
25 form in percentages ranging from 1 % to 20% by weight. 

1 1. Pharmaceutical compositions as per claim 1 , wherein said active ingredient is selected from the group consisting 
of diphenhydramine, tripenellamine, chlorpheniramine maleate, promethazine, dmetidine, ranitidine, homeprasole, 
prostagfandine, carbenoxolane, sucralphate, chlorothiazide, hydralazine, isosorbide, nitrogtycerin. metoprolol, dof- 

30 ibrate, verapamil, propranolol, phenytoin, procainamide, amiodarone, quinidine. captopril. enalapril, nifedipine, ver- 
apamil, diltiazem, nadolol, timolol, pindolol, salbutamol, tertxitaline, carbuterot. broxaterol, aminophylline, 
theophylline, cydizine, dnnarizine, domperidone, alizapride, vincristine, medroxyprogesterone acetate, megestrol 
acetate, daunorubicin, actinonnycin, adrianrrycin, etoposide and teniposide, 5-fluorouracil. acetylsalicylic add, 
indomethacin, acemetacin, sulindac piroxicam, ibuprofen, naproxen, l«*oprofen, temazepam, lorazepam, fluni- 

35 trazepam, dope, amantadine, protriptytine hydrochloride, trimipramine nnaleate. isocartx>xazid, nicergoline, ampi- 
dllln, amoxydllin, aminoglycosides, cefazolam, ceftriaxone, eryttiromydn, tetracydines, acydov^r, gancydovir, 
zidovudine, riboflavin, cyanocobalamin, aminoacids, iron or caldum salts, salts of essential trace elements. 

12. Pharmaceutical compositions as per claim 1 , prepared in the form of tablets. 

40 

13. Phannaceutical compositions as per claim 1 , prepared in the form of multiparticulate formulations sized from <0.3 
mm to 3 mm. 

14. Pharmaceutical compositions as per claim 1 . comprising a bioadhesive-free core coated with a bioadhesive film. 

45 

Claims for the following Contracting States : ES, GR 

1. Process for the preparation of solid pharmaceutical compositions for oral administration, witii prdonged gastric 
residence, comprising one or more high densrty inorganic substances, one or more bioadhesives. an active ingre- 

50 dient - either as is or mixed in a carrier as well as excipients, binders, lubricants and other materials commonly 
used in pharmaceutical formulations, wherein said high density ingredients are dry mixed, by stirring, with said active 
ingredients, bioadhesives, binders, excipients, lubricants and otiier materials and the mixture is converted to com- 
positions in single units, tablets, or to multiparticulate formulations, pellets, granules, microganules and micropar- 
ticulates. 

55 

2. Process as per daim 1 , wherein said bioadhesives are selected from tiie group consisting of tragacanth gum, guar 
gum, acada gum, sderoglucan, schizophillane, xanthane, chitosan, maleic anhydride and methytvinylettier copol- 
ymers, arxf adhesive si licone gel. 
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3. Process as per claim 1 , wherein said inorganic substances have density ranging from 2 to 7 g/cm3. 

4. Process as per claim 1 , wherein said inorganic substances are used in the form of particulate solids with averag 
diameter from 0. 1 to 2.5 mm. 

5. Process as per claim 1 , wherein said inorganic substances account from 20 to 80% by weight. 

6. Process as per claim 1 , wherein said inorganic substances are selected from the group conslsiting of magnesium 
trisilicatep magnesium oxide, aluminium oxide, bismuth carbonate, bismuth nitrate, zinc oxide, titanium dioxide, cal- 
cium ferrite, ferrous oxide, barium sulphate, ferric oxide, metallic iron, samarium oxide and hydroxide, erbium oxide 
and hydroxide, aluminium hydroxide, calcium carbonate, calcium aluniinium silicate, magnesium cart>onate, calcium 
phosphate, monobasic and dibasic phosphate, calcium sulphate, calcium oxide, magnesium oxtde, magnesium 
hydroxide. 

7. Process as per daim 1, wherein said bioadhestves are present as matrix or binder in percentages ranging from 
2.0% to 75% by weight 

8. Process as per daim 1 , wherein said active ingredient is selected from the group consisting of diphenhydramine, 
tripenellamine, chlorpheniramine maleate, promethazine, cimetidine, ranitidine, homeprasole, prostaglandine, 
carbenoKotane. sucralphate, chlorothiazide, hydralazine, isosorbide, nitroglycerin, metoprolot, dofibrate, verapanml, 
propanoic!, phsnytcin, procainamide, ardodarone, quinidine, captoprii, enalapril, nifedipine, verapamil, diltiazem, 
nadolol, timolol, pindolol, salbutamol, terbutaline, carbuterol, broxaterolo, aminophylline, theophylline, cyclizine. dn- 
narizine, domperidone, alizapride, vincristine, medroxyprogesterone acetate, megestrol acetate, daunorubidn, 
actinomydn, adriamydn, etoposide and teniposide. 5-fIuorouradl, acetylsalicyiic acid, indomethactn, acemetacina, 
suiindac, piroxicam, tbuprofen. naproxen, ketoprofen. temazepam, loraz^^am, f tunitrazepam. dope, amantadine, 
protriptytine hydrochloride, trimipramine maleate, isocarboxazid, nicergoline, anrpidllin, amoxycillin, aminoglyco- 
sides, cefazolam, ceftriaxone, erythromycin, tetracyclines, acyclovir, gancyclovir, zidovudine, riboflavin, cyanoco- 
balamin, aminoacids, iron or calcium salts, salts of essential trace elements. 

9. Process as per claim 1 . wherein said compositions are prepared in the form of multiparticulate fbnmulations sized 
from <0.3 mm to 3 mm. 

PatentansprOche 

PatentansprQche fur folgende Vertragsslaaten : AT, BE, CH, U, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE, IE 

1. Feste pharmazeutische Zusammensetzungen fOr die orale Verabreichung mit verldngerter Magenvenveilzeit, 
umfassend eine Oder mehrere anorganische Substanzen hoher Dichte. ein oder mehrere Bioadhasive, einen aktiven 
Bestandteil - entweder so wie er ist Oder in einem Trager vermischt - ebenso wie Exzipienten. Bindemittel. Qlettmittel 
und andere Materiaiien, die in pharmazeutischen Formuirerungen allgemein venvendet werden, 

dadurch gekennzeichnet, da3 

die Bioadhasrve ausgewdhit sind aus der Gruppe, k>estehend aus Tragacanthgummi, Guar-Qummi, Akazia-Gummi, 
Skleroglucan, Schizophillan. Xanthan, Chitosan. Maleinsdureanhydrid und Methytvinylether-Copolymeren und 
adhSsivem Silikongel. 

2. Pharmazeutische Zusammensetzungen nach Anspruch 1, worin die anorganischen Siibstanen eine Dichte im 
Bereich von 2 bis 7 g/cm3 haben. 

3. Pharmazeutische Zusammensetzungen nach Anspruch 1 , worin die anorganischen Substanzen in der Form von 
kOmigen Feststoffen mit einer durchschnittlichen GrOBe von 0,1 bis 2,5 mm verwendet sind. 

4. Pharmazeutische Zusammensetzungen nach Anspruch 1 , mit einer Dichte im Bereich von 1 ,5 bis 4 g/cm3. 

5. Pharmazeutische Zusammensetzungen nach Anspruch 1 , worin die organischen Substanzen eine Menge von 20 
bis 80 Gew.% ausmachen. 

6. Pharmazeutische Zusammensetzungen nach Anspruch 1. worin die anorganischen Substanzen ausgewdhtt sind 
aus der Gruppe, bestehend aus Magnesiumtrisilikat, Magnesiumoxid, Atuminiumoxid, Wismutcartx)nat, Wismutni- 
trat, Zinkoxki, Trtandioxid, Caldumfemt, Ferrooxkl, Bariumsulphat, Femoxkl. metatlisches Eisen, Samariumoxid und 
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■hydroxid, Erbiumoxid und -hydroxid, Aluminiumhydroxid, Caldumcarbonat. Caldumaluminiumsilikat Magnesium- 
carfoonat. Cafciumphosphat monobasischem unddibasischem Phosphate Calciumsulphat. Calciumoxid. Magnesi- 
umoxfd, Magnesiumhydroxid. 

7. Pharmazeutische Zusammensetzungen nach Anspruch 1 , worin die anorganischen Substanzen innerhaib der phar- 
mazeutischen Form formuliert sind. 

8. Pharmazeutische Zusammensetzungen nach Anspruch 1. worin die anorganischen Substanzen in einem Film 
dispergiert sind, der die pharmazeutische Form beschichtet. 

9. Phamnazeutische Zusammensetzungen nach Anspruch 1, worin die Bioadhdsive als Matrix Oder Bindemittel in 
Prozentsdtzen im Bereich von 2,0 bis 75 Gew.% vorhanden sind. 

10. Pharmazeutische Zusammensetzungen nach Anspruch 1, worin die Bioadhdsive als externa Beschichtung der 
festen Form in Prozentsdtzen im Bereich von 1 bis 20 Gew.% vortianden sind. 

11. Pharmazeutische Zusammensetzungen nach Anspruch 1, worin der aktive Bestandteil ausgewahtt 1st aus der 
Gruppe, bestehendaus Diphenhydramine Tdpenellamin, Chlorpheniraminmaleat. Promethazin, Cimetidin. Ranrtidin, 
Homeprasot. Prostaglandin. Carbenoxolan. Sucralphat Chlorthiazid. Hydralazin. Isosorbid, Nitroglycerin. Metopro- 
lol. Chlofbrat, Verapamil, Propranold, Phenytoin, Procainamid, Amiodaron, Quinidn, Captopril. Enafapril, Ntfedipin. 
Verapamil, Dittiazem, Nadolol, Timolol^ Pindolol. Salbutannol, Terbutalin. Carinjterol, Broxaterol, Aminophyllin, Theo- 
phyllin. Cyclizln. Cinnarizin. Domperidon, Alizaprid, Vincrtstin, Medrcxyprogesteronacetat Megestrolacetat. Daun- 
orubicin. Actinomycin, Adriamydn, Etc^30Sid und Teniposid. 5-Ruorouradl. Acetylsaiicylsdure, Indomethadn. 
Acemetadn, Sulindac, Piroxicam, Ibuprofen, Naproxen, Ketoprofen, Temazepam, Lorazepam, Runitrazepam, Dopa. 
Amantadin, Protrjptylin-Hydrochlorid. Trimipraminmaleat, Isocartx)xazid. Nicergolin, Ampidllin. Anrxjxydllin, Amino- 
glycosiden, Cefazolam, Ceftriaxon, Erythromydn, Tetracyclinen, Acyclovir, Gancyclovir, Zidovudin. Riboflavin, Cya- 
nokobalamtn. Amtnosduren. Eisen- oder KalciunTsalzen. Salzen von essentiellen Spurenelementen. 

12. Pharmazeutische Zusammensetzungen nach Anspruch 1. hergestefft in der Form von Tabietten. 

13. Pharmazeutische Zusammensetzungen nach Anspruch 1, hergestelft in der Form von ntultikarnigen Fbrmulierun- 
gen mil einer GrOBe von < 0,3 mm bis 3 mm. 

14. Pharmazeutische Zusammensetzungen nach Anspruch 1 , umfassend einen bioadhdsivfreien Kern, der mit einem 
bioadhdsiven Rim beschichtet 1st. 

PatentansprOche f Or folgende Vertragsstaaten : ES, GR 

1 . Veriahren zur Herstellung von festen pharmazeutischen Zusammensetzungen for die orale Verabreichung mit ver- 
Idngerter Magenvenveilzeit umfassend ei ne Oder mehrere anorganische Substanzen hoher Dichte, einen oder meh- 
rere Bloadhdsive. einen aktiven Bestandteil - entweder so wie er ist oder in einem Trdger vermischt - ebenso wie 
Exzipienten, Bindemittel, Gleitmrttel und andere Materiafien, die in pharmazeutischen Fonmulierungen allgemein 
verwendet werden, worin die Bestandteile hoher Dichte durch RQhren nrdt den aktiven Bestandteilen, Bioadhdsiven. 
Bindemittel, Exzipienten, Gleitmittein und anderen Materiatien trocken vermischt werden und die Mischung zu 
Zusammensetzungen in einzelnen Einheiten, Tabletten oder muttikOrnigen Formulierungen. Pellets, KOrnchen, 
MikrokOrnchen und Mikroteilchen umgewandeH wird. 

2. Verfahren nach Anspruch 1 . 

worin die BioadhSsive ausgewdhit sind aus der Qmppe, bestehend aus Tragacanthgummi. Guar-Gummi. Akazia- 
Gummi, SMeroglucan, Schizophillan. Xanthan. Chitosan. Maleinsdureanhydrid und Methylvinytethercopolymeren 
und adhdsivem Silikongel. 

3. Verfahren nach Anspruch 1 , worin die anorganischen Substanen eine Dichte im Bereich von 2 bis 7 g/cm^ haben. 

4. Verfahren nach Anspruch 1 , 

worin die anorganischen Substanzen in der Form von kOrnigen Feststoffen mit einem durchschnittlichen Durchmes- 
ser von 0,1 bis 2,5 mm venvendet werden. 

5. Veriahren nach Anspruch 1 . worin die anorganischen Substanzen eine Menge von 20 bis 80 Gew.% ausmachen. 
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6. Verfahren nach Anspruch 1 . worin die anorganischen Substanzen ausgewdhit sind aus der Gruppe. bestehend aus 
Magnesiumtrisilikat Magnesiumoxid. Aluminiumoxid* Wismutcarbonat, Wismutnitrat. Zinkoxid, Titandioxid, Calci- 
umferrit, Ferrooxid, Bariumsulphat. Ferrioxid, metallischem Eisen, Samariumoxid und -hydroxid. Erbiumoxid und - 
hydroxid, Aluminiumhydroxid. Calciumcarbonat, Calciumalumtniumsiltkat Magnesiumcarbonat, Calciumphosphat. 

5 monobasischem und dibasischem Phosphat. Galciumsulphat. Calciumoxid, Magnesiumoxid. Magnesiumhydro)dd. 

7. Verfahren nach Anspruch 1 . 

worin die Bioadhdsive als Matrix Oder Bindemitte! in Prozentsdtzen im Bereich von 2,0 bis 75 Qew.% vorhanden sind. 

10 8. Veiiahren nach Anspruch 1 , worin der akbVe Bestandteil ausgewdhit wird aus der Gruppe. bestehend aus Diphen- 
hydramin, Tripenellamin, Chlorpheniraminmaleat, Promethazin, Cimetidin. Ranitidin, Homeprasol. Prostaglandin. 
Carfoenoxolan. Sucratphat, Chlorthiazid. Hydralazin, Isosorbidp Nitroglycerin. Metoprotot. Chlofibrat. Verapamil. Pro- 
panolol, Phenytoin. Procainamid. Amiodaron, Quinidin. Captopril, Enalapril, Nrfedipin. Verapamil, Diftiazem. Nado- 
lol, Timolol. Pindolol, Salbutamol. Terbutalin. Cartxiterol, Broxaterol. Aminophyllin, Theophyflin, Cydiztn. Cinnarizln. 

is Domperidon, Atizaprtd, Vinaistin. Medroxyprogesteronacetat, Megestrolacetat, Daunorubidn, Actinomydn. Adria- 
mycin, Etoposid und Tenlposid. 5-Ruorouradi» Acetylsaiicylsdure, Indomethadn. Acemetadn, Sulindac, Pircxiam, 
Ibuprofen, Naproxen. Ketoprofen, Temazepam, Lorazepam, Flunttrazepam. Dopa. Amantadin, Protrlptylin-Hydro- 
chlorrd, Trimipraminmaleat. Isocarboxazid. Nicergolin, Ampicillln, AnfKixydllin. Aminoglycosiden. Ceteolam. Cef- 
triaxon, Erythrontydn. Tetracydinen. Acyclovir, Gancydovir. Zidovudin, Riboflavin. Cyanokobalamin, Aminos&jren. 

20 Eisen- Oder Kalciumsalzen. Salzen von essentiellen Spurenelementen. 

9. Verfahren nach Anspruch 1 , 

worin die Zusammensetzungen in der Form von Vielkflrnchenformulierungen mit einer Gr63e von <0.3 mm bis 3 
mm hergestelltwerden. 

25 

Revendications 

Revendlcations pour les Etats contractants suivants : AT, BE, CH, Lt, DE, DK, FR, GB, IT, LU, MC, NL, PT, SE, IE 

30 1. Composltionspharmaceutiquessolldesdestin^es^ uneadnrilnlstrationparvoieoral 

gastrique prolong^, comprenant une ou plusieurs substances inorganiques de density ^lev^e, une ou plusieurs 
substances bioacfli^sives. un principe actif - soit tel quel, soit m6lang6 avec un support ainsi que des excipients. 
Hants, lubrifiants et d'autres produits classiquement utilises dans les formulations pharmaceutlques, caract^ls6es 
en ce que lesdites substances bioadh§sives sont s§lectionn6es dans le groupe oonsislant en gomme tragacanthe. 

35 gomme guar, gomme d'acada. sd^oglucane, schizophillane, xanthane. chitosan, copdym^res d*anhydride mal6i- 
que et de m6thylvinyl§ther. et gel de silicone adh^rf. 

2. Compositions pharmaceutiques selon la revendication 1 , dans lesquelles lesdites substances inorganiques pr^sen- 
tent une density de 2 ^ 7 g/cm^. 

40 

3. Conposftions pharmaceutiques selon la revendication 1, dans lesquelles lesdites substances inorganiques sont 
utilis^es sous la forme de solides particulaires pr^sentant une dimension moyenne de 0.1 ^ 2,5 mm. 

4. Compositions pharmaceutiques selon la revendication 1 , pr^sentant une density de 1 .5 § 4 g/cm^. 

45 

5. Compositions pharmaceutiques selon la revendication 1 . dans lesquelles lesdites substances inorganiques repr^ 
sentent 20 ^ 80 % en poids. 

6. Compositions pharmaceutiques selon la revendication 1, dans lesquelles lesdites substances inorganiques sont 
so s^lectionn^es dans le groupe consistant en trisilicate de magnesium, oxyde de magnesium, oxyde d'aluminium, 

carbonate de bismuth, nitrate de bismuth, oxyde de zinc, dioxyde de titane. fen-ite de caldum. oxyde ferreux, sulfate 
de baryum, oxyde terrique. fer m6tallique, oxyde de samarium et hydroxyde de samarium, oxyde et hydroxyde 
d'ertium, hydroxyde d'aluminium, caft)onate de calcium, silicate de caldum-aluminium, carbonate de magnesium, 
phosphate de calcium, mono-et di-phosphate, sulfate de calcium, oxyde de calcium, oxyde de magnesium, 
S5 hydroxyde de magnesium. 

7. Compositions pharmaceutiques selon la revendication 1, dans lesquelles lesdites substances inorganiques sont 
fbrmul6es dans la forme pharmaceutiqua 
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8. Compositions pharmaceutiques selon la revendication 1. dans lesqueites lesdites substances inorganiques sont 
dispers^es dans un film enrobant la ferme pharmaceutique. 

9. Conrtposttions pharmaceutiques selon la revendication 1, dans lesquelles lesdites substances bio-adh6sives sont 
pr^entes en tant que matrice ou iiant en des pourcentages variant de 2,0 % ^ 75 % en poids. 

10. Compositions pharmaceutiques selon la revendication 1, dans lesquelles lesdites substances bio-adh^ives sont 
pr^entes en tant que revdtement externe de la forme solide en des pourcentages variant de 1 % ^ 20 % en poids. 

11. Compositions pharmaceutiques selon la revendication 1, dans lesquelles ledH prindpe actif est s6lectionn6 dans 
le groupe consistent en: diph^nhyldramine, tripelellanrune, mal^ate de chlorpheniramine, promethazine, cimetidine, 
ranitidine, homeprasole, prostaglandine, carbenoxolane, sucralphate. chlorotiiiazide. hydralazine, isosorbide, nitro- 
glycerine, metoprotot, clofibrate, verapamil, propanol. phenytoTne. procainamide, amiodarone. quinidine. captopril, 
enalapril, nifedipine, verapamil, diWazem, nadolo, timoloL pindolol, salbutamol, terbutaline, carbuterol, broxaterol, 
aminophylline. theophylline, cyclizine. dnnarizine. domperidone. alizapride, vincristine, acetate de medroxyproges- 
terone, acetate de megestrol, daunorubiclne, actinomydne, adrianTycine. etopostde et teniposide. 5-fluoro-uracfle. 
acide acetylsalicytique, indomethadne. acematacine. sulindac. piroxixam. ibuprofene, naproxene, cetoprofene. 
temazepam. (orazepam. flunrtrazepam. dopa, amantadine, chlorhydrate de protrtptyline. maieate de trimipramine, 
isocartxwazide. nicergoline, ampicillinep amoxydtline, aminoglycosides, cefazolam. ceftriazone. erythromycine. 
tetracyclines, acyclovir, gancydovir, zidovudine, nboflavine. cyanocobaiamine. actdes amines, sels de fer ou de 
calcium, sels d'oilgo-eiements essentiels. 

12. Conposrtions pharmaceutiques selon la revendication 1. preparees sous la forme de conrprimes. 

1 3. Conpositions pharmaceutiques selon la revendication 1 . preparees sous la forme de formulations multiparticulaires 
presentant une dimension allant d'une valeur inferieure k 0.3 nmm k une valeur de 3 mm. 

14. Compositions pharmaceutiques selon la revendication 1 , comprenant un noyau exempt de substance bio-adhesive 
revdtu d'un film de substance bro-adhesrve. 

Revendications pour les Etats corttractants suivants : ES, GR 

1 . Procede de preparation de compositions pharmaceutiques solides destinees k une administration par vole orale. 
presentant un temps de sejour gastrique prolonge. comprenant une ou plusieurs substances inorganiques de den- 
site eievee, une ou plusieurs sii}Stances bio-adhesives. un principe actif - soit tel quel, soit melange avec un support 

ainsi que des excipients, liarrts, lubrif iants et d'autres produits dassiquement utilises dans les formulations phar- 
maceutiques, dans lequel lesdits ingredients k densite eievee sont melanges k sec. par agitation, avec lesdrts prin- 
cipes actifs. les substances bio-adhesives. les liams. les exdptents. les tubrif iarrts et autres produits, et le melange 
est converti en compositions sous formes unitaires indivtduelles. conrprimes ou en fdmriulations multiparticulaires, 
pilules, granules, microgranuies et miaoparticutes. 

2. Precede selon la revendication 1 , dans lequel lesdites substances bio-adhesives sont seiectionnees dans le groupe 
consistent en: gomme tragacanthe, gomme guar, gomme d'acada. sderoglucane, schizophillane, xanthane. chito- 
san, copolymeres d'anhydride maieique et de methytvinyiether. et gel de silicone adhesif. 

3. Precede selon la revendication 1 , dans lequel lesdites sufc>stances inorganiques presentent une densite de 2 d 7 
g/cni3. 

4. Procede seton la revendication 1, dans lequel lesdites substances inorganiques sont utilisees sous ta forme de 
solides particulaires presentant un diametre moyen de 0,1 ^ 2,5 mm. 

5. Precede selon la revendication 1 . dans lequel lesdites substances inorganiques representent de 20 % ^ 80 % en 
poids. 

6. Precede selon la revendication 1 , dans lequel lesdites substances inorganiques sont seiectionnees dans le groupe 
conslstarrt en trisilicate de magnesium, oxyde de magnesium, oxyde d'atuminium, cartx>nate de bismutii, nitrate de 
bismuti), oxyde de zinc, dioxyde de titane. ferrite de calcium, oxyde ferreux. sulfate de baryum, cxyde ferrique. fer 
metallique. cxyde de samarium et hydroxyde de samarium, oxyde et hydroxyde d'ert>ium. hydroxyde d'aluminium, 
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cartonate de calcium, silicate de calcium-aluminium, carbonate de magnesium, phosphate de calcium, mono- et 
diphosphates, sulfate de calcium, oxyde de caidum, oxyde de magn6sium, hydroxyde de magn6sium. 

7. Proc^6 selon la revendrcation 1 , dans lequel lesdttes substances blo-adh^ives sent pr^sentes en tant que matrice 
5 ou liant en des pourcentages variant de 2,0 % ^ 75 % en poids. 

8. Proc6d6 selon la revendtcation 1, dans lequel ledit principe actrf est s6lectionn6 dans Id groupe consistant en: 
diph6nhyldramine, tripelellamine, mal6ate de chlorpheniramine, promethazine, cim6tidine, ranitidine, homeprasole, 
prostaglandine. carb§noxolane, sucralphate, chlorothiazide, hydralazine, isosorbide, nitroglycerine, metoprolol, do- 

10 fibrate, verapamil, propanol, ph6nytoTne, procainamide, amiodarone, quinidine, captopril, 6nalapril, nifedipine, vera- 
pamil, diltiazem. nadolo. timolol, pindolol, salbutamol. terbutaline, carbuterol. broxaterol, aminophytline, theophylline, 
cydizine, cinnarizine. domperidone. alizapride, vincristine, acetate de medroxyprogesterone, acetate de megestrot. 
daunorubicine. acttnomycine, adriamydne, etoposide et teniposide. 5-f luoro-uradte. acide acetytsaticylique. indo- 
methacine, ac6matadne, sulindac. piroxixam, ibuprofene. naproxene, cetoprofene, temazepam, lorazepam. fluni- 

15 trazepam, dopa. amantadine, chlorhydrate de protriptyline, maieate de trimipramine. isocartxMcazide. nicergoline. 
ampicilline, amoxydiline, aminoglycosides. c6fazolam, oeftriazone, erythromydne. tetracyclines, acydovir, gancy- 
clovir. zidovudine, ribcflavine. cyanocobalamine, addes amines, sets de fer ou de calcium, sels d'oligo-eiements 
essentiels. 

20 9. Procede selon la revendication 1 , dans lequel lesdites compositions sont preparees sous la forme de fonnulations 
nvuiti-parSeulaires pr eseniant une dimension atiant d'une valeur inf ^ieure 6 0.3 mm une valeur de 3 mm. 
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